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PROJECT SUMMARY

Research team members at the University of Kentucky in the Department of Civil Engineering and the
Kentucky Transportation Center (KTC) worked with the Kentucky Transportation Cabinet (KY TC) to develop
a high-level mechanism for ranking highway-rail crossings for reconstruction and/or rehabilitation. The
Highway Rail Crossing Prioritization implementation study yielded the Rail Crossing Improvement Priority
(RCIP), which combined qualitative measures of crossing conditions with quantitative measures including
proposed project costs and a valuation of the crossing based on rail and truck traffic. This effort provides a
template by which further development can yield prioritization procedures for road-rail grade separation
projects.

The RCIP resulted in atoolkit for KY TC that consists of several components. Full documentation of the efforts
including an evaluation questionnaire, instructions, background, and scoring workbook is available on the KTC
website at: http://www.ktc.uky.edu/research/public-transit-rail-water/rail/. A brief summary of each of these
documents including example figuresis included.

The evaluation questionnaire asks proposers for basic information on the highway-rail crossing and the
proposed project. The information is drawn from the individual proposer as well as the Web Based Accident
Prevention System (WBAPS) and an attached qualitative assessment form. A snapshot of the two page
guestionnaire is shown in Figure 1. Questions are divided into categories including proposer information,
crossing location basic information, highway information, rail information, crossing assessment (based on an
additional evaluation form), and construction information.

Figure 1: Highway Rail Crossing Evaluation Questionnaire

Highway Rail Crossing Evaluation Questionnaire
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See the instructions for more information. ‘Averags Monthly Tonnage: Number of trains per
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Part of the questionnaire is focused on the condition of the crossing in question. There are several categories
that form a qualitative evaluation of the crossing. These are based on areport completed for KY TC by Rose,
Malloy, and Purcell (2014). Evaluation is done on the roughness/rideability of the crossing, the surface material,
and the pavement approaches, each on ascale of 1 to 4 from excellent to poor. Photos illustrating crossingsin
conditions corresponding to the ranking scale are included to guide the evaluation process. The information in




the questionnaire is then entered into the scoring workbook. A complete set of instructionsisincluded to guide
proposersin filling out the questionnaire and the associated crossing assessment and how to use the scoring
workbook by populating data from the questionnaire. Figure 2 displays the instructions related to the
guestionnaire.

Figure 2: Instructionsfor Highway Rail Crossing Evaluation Questionnaire

Instructions for Highway Rail Crossing Evaluation Questionnaire

Fill out each section of the questionnaire. Crossing profiles that include some basic information that can assist
in filling out the form are available via the Federal Rail Administration’s (FRA) Web Based Accident Prediction
System (WBAPS). They include pertinent information such as AADT, the number of trains, total number of
tracks, predicted collision probability, etc. A snapshot of crossings from Anderson County pulled from WBAPS
is shown below.
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In the Highway Information Section, nearby facilities that are dependent upon crossing would encompass
industry/business/government entities that are within 2 5 mile radius of the crossing and rely upon the
crossing to conduct daily business. If the crossing were to be closed for repairs and alternative routes in place,
then a description of that route would be included.

To complete the Crossing Assessment section, refer to the attached Qualitative Evaluation Form that contains
a rating system for roughness/rideability, condition of pavement approaches, and crossing surface condition
and visual depictions of various crossing states. To complete the Description of Proposed Repair in the
Construction Information section, refer to the descriptions that are shown below for guidance. Once the
Questionnaire and the Qualitative Evaluation Form are completed, attach photos of the crossing comprised of
the following: left and right highway profiles, left and right rail profiles, aerial photo of crossing (if available),
and any other photos that help illustrate the crossing condition.

Once the questionnaire is completed and submitted, then KY TC staff can cross-check the responses against
their own databases and individual knowledge. The relevant information from the questionnaire is then used to
populate the scoring workbook. While not all information in the questionnaire is needed for the scoring
workbook, there are elements that can be used to guide professional judgments regarding project prioritization.

The scoring workbook is divided into three tabstitled: Index, Economic Valuation, and Total. The Index
worksheet includes qualitative assessments of the crossing’ s roughness, the condition of the surface material,
and the condition of the pavement approaches shown in Figure 3. Scores are normalized on a scale of 0-100.
Safety is measured by the predicted collision probability, which is drawn from the WBAPS. All of these
measures are inputted based on the responses to the questionnaire.




Figure 3: Index Tab from Scoring Wor kbook

1 T Asse ent of Ro ess/Rideab Asse ent of Cro 2 e Asse ent of Cro Pavement A 0 2 Pre ed Co on Probab Index Score
2 LineX 3 2 a 10.56% 185.56
3 LineY 2 4 a4 15.23% 248.56
4 LineZ 1 3 2 5.54% 147.21
0.00
0.00
0.00
0.00
0.00

[CR RN v

The Economic Valuation tab assigns monetary values to the truck and rail traffic at the crossing, and discounts
the future maintenance costs to assess the net present value of the cost of the rehabilitation and maintenance
thereafter. Truck value was derived by dividing the Bureau of Economic Analysis's Truck Sector Gross
Domestic Product in Kentucky by the total number of trucks that use the crossing each day. Train valueis
computed by determining the total daily tonnage that passes the crossing. An average value per ton is calculated
by dividing Bureau of Economic Analysis Rail sector Gross Domestic Product in Kentucky by the total rail
tonnage from the Bureau of Transportation Statistics. The total number of trains is then multiplied by average
tonnage to yield atotal tonnage. Total tonnage is multiplied by the value per ton to arrive at the train value.
Costs are projected for 10 years and discounted at a five percent rate. Theinitial construction cost and nine
years of maintenance are accounted for, which yields the net present value of the costs associated with the
crossing rehabilitation. Inputs required for thistab include the AADT, percentage of trucks, monthly rail
tonnage and number of trains per month, and the cost of the proposed crossing improvement along with annual
mai ntenance estimates needed thereafter. Figure 4 shows a screenshot of some of the inputs needed for this tab.

Figure 4: Economic Valuation Tab from Scoring Workbook

Crossing LI % Total Trucks Truck Value (Truck GDP/Registrations)  Current Daily Truck Economic Impaci
Line X 2354 10% 235 $8,677 $2,042,566 750000 150

Line Y 6520 25% 1630 38,677 $14,143,510 450000 300
LineZ 1050 50% 525 $8,677 $4,555,425 900000 30

0 0 38,677 S0
0| 0 98,677 S0

The Total Worksheet ranks scores from the Index and Economic Valuation of Crossing Tabs (truck and rail),
the Net Present Vaue of the costs, and a ssmple “ Importance Ratio” which is the Economic Valuation minus the
Costs. The scoring workbook takes factors into account that influence the allocation of funds for crossing
rehabilitation and repair. Because of limited data availability, the values and rankings generated by the different
worksheets represent inexact estimates and should be treated with caution. Sound professional judgment should
be applied in conjunction with the scoring sheet results to determine final project rankings. Given the
differencesin value likely to emerge in urban versus rural crossing evaluations, it is recommended that these be
treated as separate categories in order to ensure that rural crossings that merit funding are evaluated
appropriately in context.

Figure 5 shows the entirety of the Total tab including the scores from the other tabs and the ranking based on
each. Often, rankings from the various measures may result in different priorities, thus as we noted, it is
incumbent upon policymakers to exercise additional judgment as needed.

Figure5: Total Tab from Scoring Workbook
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